The existence of the epicardial telocytes was previously documented by immunohistochemistry (IHC) 
Introduction
Frequently over-passed and considered to be only a bare serosal cover for the myocardial pump, nowadays the epicardium is revealing some of its cellular and molecular secrets [1] . Recent studies documented the possible key role of the epicardial cells in myocardial development [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] and in cardiac regeneration and repair, eventually 
Material and methods

Tissue specimens
For immunohistochemistry (IHC) Figure 1A shows by confocal microscopy c-kit ϩ cells in human subepicardial area. Figure 1B 
Results
Immunofluorescence correlated with TEM
presents a higher magnification view. The epicardial localization of telocytes beneath the mesothelial cells is proven by TEM (Fig. 1C).
Immunohistochemistry of epicardium
Serial sections from human epicardium were tested by IHC for antigens usually expressed by telocytes in other tissues: c-kit, CD34, S-100, vimentin, . Sections containing archetypal interstitial cell of Cajal (ICC) from the digestive tract were used as positive controls (results not shown in this study). c-kit cell positivity was observed in epicardium, by cells having prolongations with an apparently random distribution, without significant difference in
Fig. 1 (A and B) Confocal microscopy. c-kit ϩ cells in human subepicardial area. (A). Gallery of LSM (laser scanning microscopy) images obtained at 0.529 µM steps showing the spatial distribution of c-kit ϩ cells with long processes under mesothelial cells (arrows) in human myocardium. (B) Maximum projection of LSM images shown in (A). Mesothelial cells are indicated with arrows. (C) TEM: one telocyte is located near the mesothelial cells of the same human epicardium.
staining intensity, between epicardial sides ( Fig. 2A-C) . c-kit positivity of some epicardial cells was already shown [41, [45] [46] [47] [48] . High levels of CD34 positivity were noted in the epicardium, but due to the vicinity of a small vessels network, the discrimination between telocytes and endothelial cells was sometimes difficult. Telocytes morphology (peculiar telopodes) may be mimicked by the contiguous aspect of endothelial layer in different incidences (Fig. 3A) . In order to individualize the CD34 signal from telocytes from that of endothelial cells, double labelling c-kit/CD34 was performed (Fig. 3B) . Similarly, double labelling c-kit/vimentin is shown in Fig. 3C . The aspect reveals the telocytes location in the close vicinity of a capillary, an aspect similar with that previously observed in myocardium [36] [37] [38] 41] . Figure 4A shows telocytes positive for S-100. Immunolabelling for protein was similar with that for S-100 (Fig. 3D) Immunolabelling for CD57 (NK1) was positive for telocytes. However, the results are difficult to interpret because, apparently, the reaction was less specific in cells with prolongations (Fig. 4B ).
Transmission electron microscopy
Electron microscopy study unequivocally demonstrated the presence of the telocytes in human epicardium, having their distinctive ultrastructural features according to the TEM diagnostic criteria for telocytes, as described in myocardium [30, 31, 34, [36] [37] [38] [39] [40] and other organs [e.g. 35] . Figures 5-7 present distinctive ultrastructural details of telocytes. In order to make the telocytes more evident, images were digitally coloured in blue. In Fig. 5A it appears in the cell profile of an epicardial telocyte, in between collagen fascicles, in the neighbourhood of a cardiomyocyte.
The distinctive characteristics of telopodes are shown in Fig. 5A and B. Figure 5A shows (Fig. 6A) , or multivesicular bodies, as exosomes ( Fig. 6B and C) . Figure 6B clearly shows the close vicinity (under 0. 5 [34, [37] [38] [39] [40] . Fig. 7B and C) , previously named 'stromal synapses' [49] . 
mM) of a nerve fibre with the telocyte and its telopode; this was repeatedly presented before as a diagnostic criterion for TEM identification of telocytes (as well as the vicinity with capillaries)
Figure 7 was digitally coloured, in order to differentially label myocytes (Sienna brown), nerve fibres (green) and telocytes (blue). Figure 7A is a typical aspect in epicardium, which presents relationships of a telopode with a large nerve bundle. Figure 7C reveals another typical aspect about telocytes: the frequent positioning at the 'meeting point' of different cell types composing cardiac tissue -myocytes, nerve fibres and adipocytes. The telopodes may establish close contacts with other interstitial cell (
Fig. 3 (A) Immunostaining for CD34 (brown). CD34 positivity might be expressed by telocytes and endothelial cells. (B) Localization of double positive cells for c-Kit (red) and CD34 (brown). (C) Human epicardium, deep layer. Vimentin positivity is stronger than c-Kit positivity by sandwich method. (D) Cells expressing protein (arrows). (A-D) Original magnification, 40ϫ.
Discussion
The [49] ; (iv ) attachment plaques connect the telocytes to the extracellular matrix and the perivascular elastic material (Fig. 5A and B) . The (sub)epicardial telocytes apparently make a mesh-like network, comparable with a fishing net woven by a 'short-sighted fisherman'. Similar data were previously reported for telocytes in myocardial sleeves of human pulmonary veins [50] , as well as in mice epicardium [30, 31, 33, 41] . Anyway, epicardial telopodes appear very similar with telopodes from myocardium [36] [37] [38] [39] [40] 41] and other organs [50] [51] [52] [53] [54] [55] . The screening of the literature revealed few studies evaluating c-kit immunoreactivity in the epicardium, and most of them have focused on the role of c-kit in cardiac development or repair [46] [47] [48] [30, 31, 33, 41] . These results should be correlated with the fact that myocardium was explored much more extensively than epicardium, in both normal and pathological conditions. It is interesting to observe that even in studies centred on ultrastructural analysis of transmural biopsy specimens (during ischemiareperfusion injury studies) and 'no attempts were made to analyse endocardium and epicardium separately' [60] .
A [61, 62] . Also, cell turnover should be monitored after protocols intending to transform pericardium in biological scaffolds during tissue engineering procedures (decellularized allografts after treatment with SDS) [63] . It also remains to be established if telocytes might be acknowledged as major a player in mesothelial-cell-induced cardiac repair.
In conclusion, at least for the moment, we strongly believe in our previous hypothesis that telocytes could be either tracks or are nursing cardiac progenitor cells for regeneration. It is attractive to think that telocytes may nurse the endogenous/ exogenous stem cells for activation and commitment, but also they act as supporting cells for progenitor cells migration towards injured myocardium [30] .
